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摘 要:对蓝猪耳花药发育中营养物质的分布和转化过程进行组织化学研究, 结果表明:在造孢细胞时期, 药壁细
胞没有营养物质的积累,但在造孢细胞中有少量的脂滴; 在小孢子母细胞时期, 表皮细胞中出现淀粉粒, 而在绒毡
层细胞中出现脂滴,小孢子母细胞中也有脂滴的分布;在四分体时期, 四分体小孢子中出现淀粉粒, 绒毡层细胞脂
滴增加;在小孢子早期, 药室内壁细胞中出现淀粉粒,绒毡层继续积累脂滴,而小孢子中开始出现脂滴; 到小孢子晚
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Abstract: The dist ribut ion of polysacchar ides and lipid dr ops displayed some character s during the anther
development of Tor enia f ournier i . At the spor ogenous cell stage, neither starches nor lipids w er e in anther
w al l cells. Only a few lipids w ere in sporo genous cells. Before the meiosis of m icrospo re mother cells, a few
po lysaccharides appeared in epidem ic cells and a few lipid drops in tapetal cells w hich did not different iate
completely at this t ime. A t the tet rad stage a few polysaccharides appeared in micro spores and lipids in ta-
petal cells increased. Af ter micro spores w ere released from tetrads ( early micr ospore stag e) , starches ap-
pear ed in endothecium cells and lipids in tapetal cells st ill incr eased. A few lipids appear ed in microspores.
At late micr ospore stag e, tapetal cells began to degenerate, there w er e many lipids in degenerat ing tapetal
cells. At early bicellular po llen stag e, pol len began to accumulate lipids. With pollen development , many lip-
ids w ere accumulated in vegetative cell o f nearly mature po llen.
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药,迅速投入到含 2. 5%戊二醛、50 mmol/ L 二甲胂
酸钠( pH 7. 0)缓冲液配制的前固定液中,室温固定
3 h。用 50 mmo l/ L 二甲胂酸钠( pH 7. 0)缓冲液配
制的洗涤液洗涤 3 次, 每次 30 min, 再将材料转入
50 mmo l/ L 二甲胂酸钠( pH 7. 0)、1%锇酸配制的
后固定液中,在 4 e 下固定过夜,次日用相同洗涤液
洗涤 3 次, 每次 30 m in。梯度系列丙酮脱水,
Epon812树脂包埋。用 Leica Ult racut R型超薄切
片机做半薄切片,切片厚 1 Lm。染色步骤参照胡适
宜和徐丽云的方法[ 5] ,采用 PAS反应标记细胞中的
多糖物质, 呈红色;用苏丹黑 B 复染细胞中的脂类
物质,呈黑色。用 Leica DMR显微镜观察与拍摄。
2  结果与分析












































但没有脂滴积累(图版 Ñ , 7)。此时, 药壁中的绒毡
层细胞已完全变形、退化,其中积累一些脂滴。而表
皮、药室内壁和中层细胞的形态变化不大,中层和药
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室内壁细胞中的多糖颗粒明显减少(图版Ñ , 8)。










2. 7  成熟花粉时期花药中的多糖和脂滴分布
在开花前一天, 花粉已发育成熟,内部充满脂滴
和少量淀粉粒。此时花粉内壁也完全形成, 显示出































































[ 1]  胡适宜.被子植物生殖生物学[ M ] .高等教育出版社, 2005: 29- 92.
[ 2]  RUDRAMU NIYAPA C K, ANNIGERI B G. H istoch emical observat ions on the sporogenous t is sue and tapetum in the anther of Eup hor-
bia[ J] . Cy tolog ia, 1985, 50: 39- 48.
11256 期              格日乐,等: 蓝猪耳花药发育中多糖和脂滴的组织化学研究
[ 3]  TIWARI S C, GU NNING B E S. An ult rast ructural cytochemical and immunof luorescence study of p os tm eiot ic development of plasmodial
tapetum in T rad escant ia v i rg iniana L. and it s relevance to the pathway of sp or op ol lenin secretion [ J] . Pr otoplasma, 1986, 133: 100- 144.
[ 4]  CALZONI G L, SPERANZA A, CARAM IELTO R, PICCONE G, ZANNINI P. Wall u lt rast ructure and b iochemical featu res of the J u-
glaus rega L. and Ju glaus nigr a L. male gametophyte[ J] . S ex u. Plant Rep rod , 1990, 3: 139- 146.
[ 5]  HU SH Y(胡适宜) , XU L Y(徐丽云) . A cytochemical tech nique for dem on st rat ion of lipids, polysaccharides an d protein bodies in thick
r esin s ect ionas[ J] . A cta Bot . S in. (植物学报) , 1990, 32( 11) : 841- 846( in C hinese) .
[ 6]  XIE CH T(谢潮添) , YANG Y H (杨延红) , ZH U X Y(朱学艺) , T IAN H Q(田惠桥) . C ytochemical observat ion of anthers of Chinese
cabb ages male-steril e line[ J] . J . Mol . Cel l Biol . (实验生物学报) , 2004, 37( 4) : 295- 302( in Chinese) .
[ 7]  XU Q(徐  青) , WANG X Q(王仙琴) , TIAN H Q(田惠桥) . T he features of dist ribut ion of polysaccharide and lipid in the developing an-
ther of L ycium barbar um L. [ J ] . J. Mol . Cel l B iol . (分子细胞生物学报) , 2006, 39( 2) : 103- 110( in Ch ines e) .
[ 8]  WEI D M (魏冬梅) , JIAN M X(菅明霞) , DENG H( 邓  桦) , ZH ENG S (郑  松) , T IA N H Q(田惠桥) . Cytoch emical ob svat ion on the
developin g anthers of A ll ium cep a L. [ J] . J . Mol. Ce ll Biol . (分子细胞生物学报) , 2007, 40( 6) : 451- 457( in Chin ese) .
[ 9]  E-l GHAZAL Y G, JENSEN W A. Developmen t of w heat ( T ri t icum ae sti v um ) pollen. Ò . H istochemical di ff erent iat ion of w all and Ub isch
b odies during development [ J] . A mer. J . Bot. , 1987, 74: 1 396- 1 418.
[ 10]  PACINI E, FRANCH I G G, H ESSE M. The tapetum : it s form, funct ion and pos sible p hylogeny in Embry op hy ta[ J] . P lant S y st . Ev ol . ,
1985, 149: 155- 185.
[ 11]  PACINI E , FRANCH I G G. Diversifi cat ion and evolut ion of the tapetum[ A] . In: BLACKMORE S, BARNES S H. Pol len and Spores ,
S yst . Assoc. S pec. 44[ M ] . Clarendon, Oxford, 1991: 301- 316.
[ 12]  YIN Z F(尹增芳) , FAN R W(樊汝汶) . Cytochem ical s tudy on th e m iocosporogen esis of L i riodend ron chinense ( H ems l. ) S arg[ J ] . Bul-
let in of B otany (植物学通报) , 1998, 15( 3) : 34- 38( in Chines e) .
图版说明:
标尺= 10 Lm; E p.表皮细胞; E n.药室内壁细胞; M L.中层细胞; T.绒毡层细胞; SC.造孢细胞; MMC.小孢子母细胞
图版 Ñ  1.造孢细胞时期的花药壁已分化出了表皮、药室内壁、中层和绒毡层细胞, @ 700; 2.小孢子母细胞被具有多糖成分的胼胝质壁
包裹,其内有少量的脂滴,绒毡层细胞的体积明显增大,其内部也出现少量的脂滴, @ 700; 3.四分体小孢子中只有少数的多糖颗粒, @ 700; 4. 同
时期花药壁的药室内壁细胞中也出现了淀粉粒,而绒毡层细胞中出现了脂滴, @ 1 000; 5.早期小孢子中含有少量的淀粉粒, 在预定形成萌发孔
的部位聚集了一层多糖物质, @ 800; 6.同时期花药壁的药室内壁细胞中淀粉粒增多,绒毡层细胞中的脂滴也增多, @ 700; 7.晚期小孢子已形成
完整的花粉外壁,在其细胞质中只有少量淀粉粒, @ 800; 8.同时期花药壁的药室内壁细胞中淀粉粒减少,绒毡层细胞已退化, @ 700; 9.早期二
胞花粉粒中出现脂滴,但仍有少量的淀粉粒, @ 800; 10.同时期花药壁的表皮细胞、药室内壁、中层既没有淀粉粒也没有脂滴, 绒毡层细胞进一
步退化,细胞残迹中聚集了较多的脂滴, @ 700; 11.成熟花粉粒积累了大量的脂滴,淀粉粒较少, @ 800; 12.成熟花药的药壁只由表皮和药室内
壁两层细胞组成,在表皮细胞中还有零星的淀粉粒, @ 800。
Explanation of plate:
Bar= 10 Lm; Ep. Epidermal cell ; E n. E ndotheciumal cell; ML. Middle layer cell; T . Tapetal cel l; Sc. S por ogenous cell; MMC. Microspore
m oth er cells
Plate Ñ  Fig. 1. Anth er wall of T or enia f ournieri cons isted of epidermal, en doth ecium al ,m iddle layer and tapetal cells at the stage of spo-
r ogenous cell, @ 700; Fig. 2. M icr ospore mother cells w ere enw rapped by red callose w all and a few l ipids app eared in th e cell s. T he tapetal cells
increas ed evident ly and there w ere also a few lipids in the cells , @ 700; Fig. 3. T here w ere a few starches in th e tetrad microspores, @ 700; Fig. 4.
At the same s tage, starches appeared in endothecum al cell s and few lipid s in the tap etal cel ls, @ 1 000; Fig. 5. At the early microspore stag e, a few
starches appeared in microspores. A layer of polysacch aride m aterial accum ulated in th e germ pore, @ 800; Fig. 6. At the s am e stage, star ches in
endothecumal cel ls incr eased an d lipids in tapetal cel ls al so increas ed, @ 700; Fig. 7. At the late microsp or e stage, microspore has form ed intact
pol len exine and a few starches in it s cytoplasm, @ 800; Fig. 8. At thi s t ime, th e starch es in the endothecumal cell s decreased, and th e tapetal cells
d egen erated, @ 700; Fig. 9. Lipids appeared in the early bicellu lar pollen grains, and there w ere st ill a few star ches in the cell , @ 800; Fig. 10. At
th e same t ime, s tarch es and lipids disappeared f rom th e cell s of epid erm, endothecium, middle layer. Th e tapetal cells cont inued to deg enerate an d
m any lipids accumulated in th e cel l residua, @ 700; Fig. 11. Th ere w ere m any lipids an d a few s tarches accumu lated in the matu re pollen, @ 800;
Fig. 12. Anth er w all con sisted of epiderm al and endotheciumal cells at nearly anthesis. T here w ere a few starches in th e epidermal cell s, @ 800.
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图版 Ñ  Plate Ñ
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